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A c ~ r e h e n s l v e  study of the distribution of law energy 

in and near the geum&uetlc eguatorla;l plane, I s  being made by 

Uf'e-time sateWtea Explorers XI1 aad XfV, whoee geocentric 

apogee distances are 83,000 lun and 1@,OOO km, respectively. 

repoolted hereh am caOc(rr0Bd wi th :  

(a) lple nature of the interface between the regim daninatetl 

medium; . 

coolsisting predanlnantly of 1 to 10 ke? elect-, on the sunward 

side of 

of sane 
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Several earth satellites apd space probes have been ueed 
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energy c.hrumels af an electran spectrmeter employiag permanent 

magnets for angular dispersion of the electrum and two thin 

windaw Gelger tubes 8s detectors, The rates of these detectors 

is corrected far backg'rmnd penetrating radiation by the rate 

of an Identical tube wiwl the same aunldirectional shielding 

but with no lyserture. A more thcmughgolng discussion aC the 

S.U.I. ~loorer X I 1  ins tmtat ion  i s  given in Rosser et al. 

DW. 
As an exemplary case of the Estplorer X I 1  data when the 

1% 5dm U.T. on September 13, there occurred a geomegnetic 

sudden carrmencxment which resulted in a Xs index of 4 at W h g s t  

and Gotthgen. Tbe I$ index mmiaed at or below 4 until 

24 hours later, at which time it rose to  6 .  As ehm In 

Figure 2, the magnitude of the sudden cameIzcBmelDt at San 3ua.u 

WBS 10 to 25 gaplnnas in the harizontal cmponent, The positive 

phase continued fop. over two aays. Both the F'ort Churchlll and 

Meanook mgnetogrems shuw very l i t t le  magnetic activity on the 
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In cartrast to these conparatively mild lnllcatitms ob 

eolar activity end of perturbatiaae of the geomagnetic field 

at thc surface ob the earth, there was famd tobe a 

of disturbance In imgnetlc and particle phenanena at the baprdary 

aP the -. In Iiygure 3 are displayed the c-lq 

rates ab the five S.U.I. particle detectors and the magnetic 

levcl 

1 -  

. . . .  . .  . .  , .  
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A t  52,000 kn the caunting rates began t o  rise sharply and reeched 

their peaks at 45,000 Inn. 

3. The anboatd nagnekmeter data (cwrbesy of' L. J. 

cahiU) shown in the center fmne of ~ g u r e  3 iaaicates that 

at 52,000 km the I sateUte entered the region where the m e t i c  

f i e l d  was remar and had a magnitude and direction ecpprcodratttely 

those fcr a dipole f ie ld .  

It has been proposed by cahi31 that the e i c  

fle3d measurements give d3rect evidence fos the canpressiCRl of 

the &-tic f b l d  \ad= the ¶mpact at sdar plasma ead 

that the tM,sccrrrtirrtxity in -IC pasam~k~s at 8 2  earth 

radii (at the sub-solar point) d e w s  the pasSicsl barad- 

between w inncn. regla In which the lmgnetlc iield en-w 

density l e  danirxmb end the mter regla In wihich the p- 

energy density I s  daninant. We consider that fhe particle 

m e a ~ 0 n t S  support this interprefatia in the fa- -t 

1. % sharp rise in counting rates of the 302 and af 

both t he  spectraneter channels at 8.2 earth radii gives evi- 

dence that durable e e t i c  tmppiag ob charges Particles 

I s  posoible at lesser radii but i s  impossible st greater radii 

due t o  the disordered nature of the f I U d  at greater radii. 

2 .  The peak in  intensity'& 50 lpeV eledras inside 

the bmndary may arise from acceleratia 1 m s  associated 

w i t h  a transient caarpressia and agitation of the geamagnetic 

f i e l d  i n  trhich they are trepped. 
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3. The CdS totril energy flux detector s h r s  the presence 

af fluxes of low-energy charged m i c l e s  in the reglon of 

d i e d  field outside the interface. It  ha8 been argued 

&eman et al., 1- that the detailed cmsideration of the 

responses of the campanian charged particle detectms 091 

-1- XI1 show that the particles being measured are very 

likely electrans of energy 1 keV .Lo E 4 10 keV w i t h  axni- 

dirpCtional intensities af the mer of 10" (an2 set)-'. 
We propose -khat they caastltuk the observable cmpcment of a 
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angle of 70". 

2, Positive, or above mrnal, Dst values are sssoclated 

with closer-than-average bamdary positloas, the maximum inward 

excursion being ab& l5,OOO bm inside the average barndary 

position. 

3. A closer-thawawrege boundary poslticm duriPg the 

initial phase appears to pers ist  tbroughaut the main phase. 

4, rec~very phnne acP -tic s too lm~ is associated 

arr cnrtsspud siab- at thebamdary, the radial extent, of a s  
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The effective boundary-& the mgnetosphere was ChamctePized 

by the grecipitous increase 09 c a n t i n g  rate of 2l3A at 

appradnately p,OOO ]sa and at a sun-earth-probe aagle 

of 6". !&e ~ i r e c t l a a a l  intensity of electrons of eneqg 

greater than 40 kev# Jo ( 

than 5 x IO* (a2 sec)-l, at Q,OOO 

ard at 50,000 km w&8 5 x lo7 (an2 set)-'. 

40 keV), at 75,000 km was less 

w88 5 x 106 (an2 BOc)-l, 

F'igures 7 and 8 also exhibit the 'k#tghness" of tbe 

structure of the mter nag!le*- (spatial an8 ternrparal 

niglrt s ide  09 the earth, 

Figure 9 shms the 2l3A data 0x1 the pa68 (greater & 
than t h e  ccnp2anim invasd pass i n  

notd imncdlately that: 

7) QI october 4. It i s  

1, 'Ihe a m i d i r e c t i d  intensity 8t a value at 
6 OPaw 10 (a2 sec)-l out to at least 100,ooO km radla3 dis- 

tance; and 
16 _. 



inioplmative to w z e  the data for twenty camglefe arbits 

of Wtxer XIV duriag the time period under discussioa by 
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-1- XI1 data Esser et ale, lw have been used to fill in 

the contours far mues ~ l f  LsEp less than 60". The catuurs are 

smathed curves c o ~ e d t w  points of apprdnmtely equal anni- 

diretiaareil intensity csn twenty disgrems such as sham in 

Figures 7, 8, 9, and 10 (plus 8- diegrams of EscplOmr =I 

data as just noted), 

af electron intensity in the outer magnetosphere at fixed values 

Since there are substantial time Variations 



1 I 



20 

DISCUSSION OF REIA'JED, PREVIOUS WORK 

It is of interest t o  c-are uur new experbental results 

as sumarlzed i n  Figure ll Hth those obtained by prevlaus 

satel l i tes and w e  probes. It I s  folnd that a sie;nificant 

level & coherence I s  h t n m c e d  into a previously rather 

barildering situation, vlz.  : 
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to 85,000 bm has been estimated by several American authars 

&?enan, Van Allen, ard cahill, 19@ LWth, to hem 

the latter in better perspective. 
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7. Ww I ( m e  19&-Jaauary 1963). 

It is seen in Figure U. that the inner portion of the 

diagrem extends to about 10 earth radii on the noon meridian 

but oaly to  about 7 eerth radii an the midnl$ht meridian. This 

feature of the diagram may contribute to the understanding ob 

the diurnal variation arP the high IatIWde boundary af the 

trapping reg- as reported by OcBrien E m  on the basis 

of Injun 1 data at lo00 Inn altlfude, He found thst the h&#I 

latitude boundary .of trapped elect- occurred at a latitude 

of abuut 6" fasther north (in the Nortbera H e m l e p h e r e )  dUriag 

the aaJl 'than if did durlng the night. It is difFlcult  fo mske 

a concrwSlve -ion of this result in the frame of 

xdkmmce of the Met Ecplam! %II - lapurer XIV pw=e - 
to lack of definitive kmsrZedg@ of the c<pf4surstla of fhe 

ntagnetic field, -eless, the InJua I result 1s seen t o  

23 
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- (continued) 
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REmREwcEs (continued) 
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F'Qure 2. %e Saa J'uan nusgne- far September 1344, 1963, 
the madden camencenent at 15h 5 6  U.T. on 

Septesnber 13 and the mild, p-ed "initial" phase. 
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